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PROBLEM TO BE SOLVED: To provide a write-once type optical recording medium, 
which deters voids making recording and reproduction characteristic worse from being 
formed in a substrate or a cover layer and has excellent recording and reproduction 
characteristics and excellent tracking characteristics and is adaptive to a short- 
wavelength laser, and to provide its recording method. 

SOLUTION: (1) A light absorption layer is provided adjacently to the substrate or a light 
absorption layer, a recording layer formed of an organic compound, and a reflecting layer 
are provided on the substrate to obtain a write once read many optical recording medium 
which can have its recording part formed without forming any gap part in the substrate nor 
cover layer. (2) A write once read many optical recording medium is formed by providing 
a gap deterring layer for deterring a gap part from being formed in a substrate or cover 
layer and a light absorbing layer in order adjacently to the substrate or cover layer. (3) 
The write-once type optical recording medium is is provided on a substrate with a gap 
deterring layer for deterring a gap part from being formed in the substrate owing to 
recording, a light absorbing layer, a recording layer made of an organic compound, and a 
reflecting layer. COPYRIGHT: (C)2004,JPO&NCIPI 
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fiiijttRiRPftjaaciijawfc-rsfeo^fts^, s ^ w $y s £ ta «- 3 c t # # g; l < , 10 

IS «■ T fe S V» o 

fcfc* *-S6Wtfe^TiB»*i:H:, tt^JtRSHt, ft 3* W £ It X tt ft 9 W g {fc * jg 1" % 

§. 

Mil; < , T?l» J f>±?l«fi, IB§lB£#tt0#»£H3 fc&cD=F?$Ji, Hff^Bf£D«^JI 

[ 0 0 2 2 ] 20 

ft £ 43 T 3 $! T' & ft if «fc v „ 

* - h 3R ftt H > * U * U 7 * y % ® m ( # K IN A « # U * 1/ 7 * > ) , *"JlXfA*« 

tt , BKStfeftifOjSA^tt, IE H K # U 4- u 7 > # » * t < , its 3 JS « > SUMi 2 BR 

E«AR:«LT«nBX«(Xtt«rJBfl«K(t, * © ttft S«X » WJBJI ± fc ES ff 4 30 
ft © fg 1*1 S ^ t° -y ^Slt^tUl\ 
[ 0 0 2 3 ] 

feIttTBt^I7^^fe«, 7^D->7zy|feI 1 7 £ n f 7^ *y7 

-y%&m, r 4 /«fe*, x^7'jy)iifi* > t#i^yF7r'jysei, h y 7 

y-^^*^*fi*, 7XU-*&3RftKi, t7F + />lfel, 

, tryy«>A^fe*t¥^#6ife)nso 

£&M*l/-Mb£» (ffllAtf, 7tf/l/7tht-^P-h, k* X 7 x - /!/ f t - 40 
>l> , *iJfA7*?KF* + !/i, t'Xi'-ft-a-v'ny) I*^SITU<> IB 
»^fi[«]±Ofc46tC^M^fb^»^(D83S^aiPi±^^$*UT^TtM^ 0 

Ka4-S/75>3R«Bft, 7i t > h o 'J >3fi»ft, i^t Fn + ->7 , /^>-t?yiift 1 s> 

* * is h % m ft > - hnV75/7x/ - tf y 5? ;!/ h y 7 S> > $ H i* > 7-trf- 
;l/7-fe h t"- h *$v*.y&mw, *°)17 4 y y&fgft© «fc 9 &««£/ifb^ft 

[ 0 0 2 4 ] 

S fc , ^ B K JS U T ffi » M CD fi * « m t C t t T* f § . 50 
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ffSLlvWy^-tlTIi, * U e r. ;!/ 7 )V 3 - ;l> , # U £ - ;l/lf P 9 K > , ;Fnt 
»»-b;l/n-X, ^Fy&Mflg, 7* 'J ;l/3R*fl|g, # 9 X ^ U> HI, 7 U 

mmm<Dmm&, mufi&ftzic& t>»ufc mmwm wtissts to-ett* 

V # , iS50~ 3 0 0 nm?355. 
[ 0 0 2 5 ] 

Xl£>3-hS;fcj;5j£ji!0«£, |H jgRH 500-1 5000 r prnffffSK, X t? 

^XFft, x if > 3 - F & , aiKft*©»*Sffik:«fct)ESJi* 

[ 0 0 2 6 ] 

0IJ * , V 7 -tr F y 7 )V 3 - ;1/ , 3 - t F a + i/ - 3 - ^ f- ;i/ - 2 - 7 * / y m © >t V v 
7 )]/ 3 - )]/ % m M ; * f- )\> -fe n V ;l/ 7, if;H:ny/i/7lOtny;V7li§i; n - ^ 
* * > , n-*^*y*o*«jK{fc?k**»«:S'*n's*-9->, *^;I/$/7P'\*+>-y 
, if;l/->i'P'\+^y > ^ f - ;l/ i/ ? p 'N * -9" y s n-7f/l/i'^a'N^t> 1 t e r 

p ^ / - ;i/ , *-!7$y)i*v3^y5i;~/i^ s\*-V7 frtu? $ / - jimcD^-y >i*u 
7 /]/ * ;l/ 7 ;1/ 3 - )\, % m m : ?L ;>< ;W , ¥L K x f- /I/ , ^ Vlt^f Ot Ka*->A 

[ 0 0 2 7 ] 

ffStfSBSefi^f ^tO*f V^Ci^»$L<, SiC, B 4 C , T I C, WCftS 

© m it » $ © n m it m , 7*^77x^1, n » , ^^7*>f ft 

7i7^Mli:«SJn5*757^X, SV>liTe-Te0 2 , Te-Te0 2 -Pd 
s Sb 2 Se 3 /Bi 2 Te 3> Ge-Te-Sb-S, Te-Te0 2 -Ge-Sn, 
Te-Ge-Sn-Au, Ge-Te-Sn, Sn-Se-Te, Sb-Se-Te, S 
b-Se, Ga-Se-Te, Ga-Se-Te-Ge, I n — S e > I n - S e - T I 
-Co, Ge-Sb-Te, I n - S e - T e » Ag-In-Sb-Te, Ag-Zn, 
Cu-Al-Ni, I n - S b , I n - S b - S e , In-Sb-Te^©*S^ft:fBSM 

ff T* t. , S iXttCe^^fitSttfi^ffl^^Lti^lK, ixff, Si, Ge.aJc 
^ tt S i C?tf»SL^ii:LT*(f5n5, 
ft!RiK«©liSiff«, If 5-1 5 0 n m ? * o 
[ 0 0 2 8 ] 

SfBWlMJiOWftfcLTIi^WAar, Al 2 0 3l MgO, BeO, Zr0 2 , Ti0 2 
, U0 2 , Th0 2 , CaO, NbO, Y 2 0 3 , CeO&£©JPMfkft^<D&{fcft; 
Si0 2 , 2MgO • S i 0 2 > MgO ■ S i 0 2 , CaO-Si0 3 , Zr0 2 - Si 
0 2 , 3A1 2 0 3 - 2Si0 2 , 2MgO-2Al 2 0 3 ■ 5S i0 2> Li 2 0-A 
1 2 0 3 ■ 4 S 1 0 2 SHO^^SSSCiltft ;Al z TI0 5> MgAI 2 0 4l C 
a , 0 (P0 4 ) 6 (OH) 2 , BaTiOj, LiNb0 3 > PZT (Pb (Zr. T 
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i) 0 3 ) , PLZT ( (Pb, La) (Zr, Ti) 0 3 ) , 7i7^ FftifOlUt 
*JR©*{t»:«Vtt, S i 3 N 4 , Si 6 _ z Al z O z N 8 _ z , A1N, B N , T 

i N;S:2©SMt»*©#a{fctt; S i C , B 4 C , T i C , WCft£©K ft »&©#»{£ 
ft I L a B 6 , T i B 2 , ZrB 2 ftHO**ft**0*tft* ; ZnS, C d S , Mo 

s 2 fc2©«{tft£0#»ftft ; mo s i 2 & 4r©Wfc»*©#mktt: 7t*7rx 

gg», ^^Tt^K^OKJRSROlfiftft, 3 ^ * ft 6 © U & ft % ffl ^ § C 4: 

t? * S o 

BH8ff£ftfcflf aSWtt*, £jgft©i!£fr 5 «, S i 0 2 ttStt 

rt^ttZnS • S i 0 2 (±J«#) ttStfSA'&SLM. 

Sfc, WJ»»** + »#*feli>KH:, Z r0 2 *±ft (±«») tt* C i 6KFS 
Sft, ZnS, Zr0 2> Y, OjiffS I 0 2 4«648lfti, «^BZrOj, Ti 
0 2 , S i 0 2 , R X £ & D , X , A 1 2 0 3 , M g 0 , CaO, NbO, Y 2 0 

3 > C e 0 A^I!fnf:'>4< t fc 1 if»5ttflA'!fS 
[ 0 0 2 9 ] 

lBSJi©±tcfi, fiX(il?lil*MT, g«14MLTt <fc < , » 

50~ 3 0 0 nraf*5 ( 
SMOttfltLTIi, »4)t08STg»*<i5 + »S^tO, 0)J * «\ A u > A 1 , A 
g, Cu, Ti, Cr, Ni, Pt, Ta, Cr, P d 6 Iff ft § £ M * * $& T* « ^ tt 
§4!CUll^atff-t5o 4> ? & A u , A 1 , AgB, E*f*a<SK5*ffl©*m 

S fc , ±IBO#fc*±JS#i:U Mg, Se, Hf, V, Nb, R u , W , M n , Re, 
F e , Co, Rh, Ir, Cu, Zn, Cd, Ga, In, Si, Ge, Te, Pb, P 
o, Sn, B i & E<D&mRXf¥&m*%tS®m?"t> *V« 0 

[ 0 0 3 0 ] 

XfS©±^£*f«©Tfc, g*f*©|p]±, IB«#tt£D*#, &*'ft©fr±^©fci6 

KRgSnftl^, SlttHHTfi, ^sJSItt^JI, SUSffcttttH, m^JHSffcttttflg 
, U V fil ffc 14 ® )S ^ £ M 5 £ £tf ? £ 3 0 $ fc, & m U U t L T ti , S i 0 2 , S i N 

4 , M g F 2 , Sn0 2 *tf*(f6h8. 

U VBHbttttllitt, *(D**XttIS4»»K:8iLTt***«l|Lft«EC«)i#i([ 
£^*PL, U V^?;IlfLtSlbSt§CticJ;^Ti)S1'§c t^ttSo U V « it tt 

«sg£ bra, *u*>7*u u- k x# + ^r* u u- k t;yixf;b7 

[ 0 0 3 l ] 

cn6C#8B»|l|T«V^fi*LTl^TtIia, l Ji fc T? & ft < ^ /I §Hc L- T ffl 
fiiB^O^^^ffifcLTti, fE»m tmmic X t° > n - h j£ ^ + + X h © *g ft & ^ X 
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U m M © m W « > - IS C O . l~100fimOl6HT**tf, *JtWK:*^Ttt, 3-3 
0 (imi'»SU\ 

[ 0 0 3 2 ] 

# - jb a , Sfafa{b*H*ft»SfNA(ou>x*ffli/''S«^KjesBi:ftao 

Chli, iff N A ft fc # V , ft ^ t£ <y * 7 y 7° © % « t W L X f f X * ffl ft s S V 6 X U § 
^tf, fflUtf»*±fc|H|i!!i*»« LTI3SJ1 t U * G>± fc K» JH*K » S * © ± 

fctt*aaTs»st7;fcsftajfltt©a^-ji*88ttT\ # - « t j ^ e> s £ ft £ m *t l 

TsBSJl©fif«£B£1- 5 <fc ^ &iIIBSftfBi§«{*^ S«± fc it * R It , ^©±fc 

IB ft II* ft « UTfBftW U M K C © ± fc ft 38 iitt * * T § A - M * R if T , ij A— 20 

*{|ij^6S4^^^»LTiagJi©«^^»*'r5j;9^jii3§y^fB»«i*^is«$nT 

[ 0 0 3 3 ] 

COiHtntf, */<-ltllIftLT^< C t T- ft « U y X £D K N A ft fc *f JS fig T 5 

fcfc, coi54*^-ltt, ^'JA-t^-F^-h^, 3fifl.««{fcS!«rj|SK: «t 0 Jfctf 

* ft S © - IS W T $ 5 o 

Sfc, #18 BUT* a 5 *^-«C *^-Ji*SfJ||'r«fci60«*^»TfeJ:V'>. 

«f U^5, #(C 3 5 0 ~ 5 3 0 nmOli^!?$LV\ C<DJ;5ftU-1ftt©tt*0» 
kl/Ttt, 4 0 5 nmOl/-f^tff (f^nS. 

[ 0 0 3 4 ] 

$j c J; -3 r fsj a ps j£ $ n § t © -e » * v> . 

[ 0 0 3 5 ] 

i 

£ -f #J i6 E , Sffi±Eft9&iK*tUTS i C£3E£l 0 n m IS ft it f B S ft IB ii $ £ fF 
«l, I4Eff«>&OEflff±tt1l«ffilft. 40 
0 3-06 , - A - 1 - D O KSIS S * * f „ 

03 (a) -06 (a) 14 , #^l?iJl-A-l-D©g£ff^ (RFHiW © IB H V - 
7 fi (Mark Length) f£ # tt © ffl £*S 31 £ 7* <T 0 1? & D , gi4>©, Unre 
ctt*iB»H#®l?£te# (RFHA) fc % Topttv-*5U*|a«LfcB#0a*?S£fll 

# U ^ ;l/ (-SSWtCt4X^-Xg|5) * , Bo t t o m t4 V - ^ $j * fB » L fc ft © « /J\ ff 4 
m *f U ^ ;P * , MA (4 (Top-Bo t torn) /T o p fttS 3 tl §f Ifi^^to 

* fc , 03 (b) -06 (b) E (4 , 3 TV-J^iSLTESLfti^OSSf ^, 4 
T '^-i'^IiLTffiiLfti^Ofliit^ *IBM©B£f8^ 03 
(c) -06 (c) £ £ , 6TV-**jglRUTE8L;rcl§£<D?f£ft#, 8T7-^ 

31lRL"tlB»L,fc*£©S£ffi*f, Rtf, *8B»«fOS4fll^U^^%s 03 ( d ) -0 50 
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6 (d) Efct, 3TV-*tl«LTEiLfti^OSttf. 1 4T7-^IitT 
IB® Lfti^CSiif, *HE»Bf OBtlf U'-Ol/fcjS L ft 0 

[ 0 0 3 6 ] 

<#fll-A> 

tbTs i cm* ma 1 o nmmuiEa)tBfii#*ffi!ift, cojtaaftjfittEW 

t T, ^/l-Xf 7ni80)tf^i'ffigl > DDU-1 000 (Si: 405nm 
, N A : 0 . 6 5) * ft ^ T , * * f J 5 5 . 0 mWO U-f t, ^ ;b - 7 3$ ( 

A»u-+f7 I £#jjfr ?>ht, ¥ na aj e & * sua « ) e, mmmmmes. 4mh z , mum 

m S. 6 . 0m/sT3T~l 4TV-^%fnfh#»?Eglft. 10 
ft*, S i CMttAWJtfcttEttfl (Sill) EtiU^Si: «AFM (If Ij] 
M ft M ) KJiOIBLft. 

* , B3 (a) oes^s, aasv-^gt^erH i g h to l o w c / w • v 

ME, 03 (b) ~B3 (d) © *& « S , 3T, 4T, 6 T , 8T, NTH, V - 

[ 0 0 3 7 ] 

<#f i 1 - B > 

ie ft /< 7 - * 6 . omwttifc^Kna, i - a fc^<n*o*m*ffofc. 

ft*, S I C«ttA»3etttSJ*«l (R3l«f||) KK» UTV* C fc* A F ME * »)«B 20 
L ft, 

£ fc, 0 4 ( a ) CD IS m 5 , IB il ^ - ^ ft E £ ^ T 3B It « tt It 1" 5 £ £ , IP *> , jS 
V-?fliHi gh to LowEBT***', gh to Low 

Gl^Low to H i g hfcfttfilft Lfc J: 3 ft«##8£ v-*gHES#H»l 

ME, 04 (b) -04 (d) Ofijlfrfe, 3 T , 4T&V-^fiI2ft^Rr^ft?f£l!4§ 
jSE J£ * ^ f # , 6T, 8 T , 14T(iV-^^*gpcDRFU^;l/^At<±#L/cS4fl 
fiSf^SL (6 T, 8T7ftt, S£M©SJH#**<Df§£ff#0teE|i*5«, Z <D £ 

tats 3 (c) ttt^%t&<ftz>} , v-^ftaHS^amtftSii^A^So 

[ 0 0 3 8 ] 30 

< # # 0V 1 - C> 

SfilH^&6. 0 mWcD U--if Jt*JH« IT7 > K« ( A W U - IfJt IN to 6 H T H fflij E « 

s m m « ) EiB»ufc^w^.tt, i - a t£<mm<Dn»*ft?fco 

ft *5, S i CW&AWft £ & £*ffj (SIM) E S « t T t>5 C * A F M E i 0 ffiS 

S fc , 0 5 ( a ) ©^1^5, eTTtt*«*i, IE ft T - * ft E <fc o T IB ft ff tt £ ft t 
§ ft ft , BP "6 , Ifiv-^TBH 1 g h to LowElTti^ iv-^tHH i g 
h to LowEltLow to H i g h f B ii ?I ft L £ 5 ft fl ^§ % £ "f 3 {« 

ME, 05 (b) -05 (d) OgS^e, 3T, 4T, 6T, 8 T « , V - ^ ft |B ft Ifi 40 
nTflgftW4fl#KJB**ttf, 1 4 Tav-^if*»CR F l/^/l/tf^t <±»Lft]|i 

[ 0 0 3 9 ] 

1 - D > 

S««fr57. 0 mWO l/-tfft*!H» LT5 > K« ( A W U - if ft M 6 H. T HA E * 

SSHiB) EIBS LfcASfitfltt, #f«l-At4<BlO^*4fioft, 

ft*, S i CMttAHtJfcfcttKWfl (SSSI) KSJBLTl^S C £ * A F ME «fc 0 fit gs 

S fc , 0 6 ( a ) BSIA 1 ?!, IB ft V - * ft E <fc o T IB ft S ft g f t f § C £ , BP % , @ 

■v - £ T* it H i g h to LowEg-pJS^, Sv-n*liHi gh to Low 50 
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iaSi:L ow to H i g hE»tf«fiELfcJ:SftMtff84U v-*ftE»tfH* 

IE, 06 (b) -16 (d) ©ISHfre, 3T, 4Tli, V-?gEgtfnIfllfc??£ffl 
# ift J£ 5s T # , 6T, 8T, 14Tfi'7-^ifi*SORFU^;l/A^t<±#U/'cfl4 

ttt!3 (c) J:tt^^i<»5) , v-*gE»#BJtfc**z:fc##$ 0 

[ 0 0 4 0 ] 

W±, ###0 1 - A~ 1 - DOSJRfr 6> g«±fc S i Cfl*KttfciIKI!ftiEaaiE{*T? 
li, ffiE»^7-B*K:l4, High to LowSttOBtfit^S6nTI/^tf, G 
«/<7-tf»£ 5 , B«T-i'Off*»3V*0±*«-3fcJ:d»» ^ t> «> * *#«»{fc 10 
SCO, JS % 5 ft 13 ft ^ 7 - K «fc £ IS ft T? a , IE m M 'It ft h It L o w t o H i g 
h7$5^0j;5ici^5i:i:ii^ofto $ fc , c©*£ttfc{fc«D«av»tt, IE » t - * 
ftK«fc5TS4D, ft v - * t? « ft # ft { t # * fc jg <3 A ^ C i: tt B T* * fc „ 

[ 0 0 4 1 ] 

a 5 U- - is a > % fj o /c 0 20 
SI/S i C (fl££ l 0 n m) V 5 Ji*/8T?, 15 8 T (2. OA) OV-^I^ft§ 
lEftv-^ ( P j t £|g£„ 0 7*#jH) £JfJ$L, tOEgv-^lco^t 
1) ESfil (Land or Groove) 

i i) SlOSlllL ( [No Bubble] or [Bubble]) 

£^*T, 6 U-1f}tt*MLT?f4L;fc»fcE, 2 © J: 5 ft # tfff 5> tl 

§ * it n l o 

(A, B, C, D, ( ) = ( 0 . 2 , 1. 0525, 1. 2525, 1 

. 8525, 0. 1 375) £ L , ( K II V - ^ ft £ , E » V - * IB . * * ) = (2. 0 

A , 0. 8525A, - 0. 3A) t L It & X * HVL £ Lit t> <DV *>& 0 £ fc 

ESv-^oKaov/ftxsss, essp^p i t^jg/s-rseifc, hp s g » # s « ah 30 

*^I^A^S^E4«L^Iftf§) o $ fe , a»BlO*t)*bl4, El 8 © £ 9 & « 
» * » t , 18 (a) ©£9&fE§i«ffi££lt&U 08 (b) © £ ? & E §i «1 £ £ 
& D £fe*brc 0 

B9tt, 5>K»EPl t tf»rtSn;fclBM*««llfr&ll4L;fc»£0tt**, Hi 
OH, ?';l/-7g|Hc p i t tf«jS*ftfcEM*S«lllfr&?S£l,fc^0l6S***-H 

•ess. 

01 0CRI1? (N) OSSli, A^ 0. 8 5 2 5 A 0i§1&, (W) 0 

S^(ifigSi©l^l . 8 5 2 5 AO|^*St. 

^©.fsn (19-n o #m) , tt!»iK«fcg«0iHL ^i>aifirtcai*^4tst 

«#«»{fctfiB c SnMgtttffc* c i: *<IiSn/io 40 
[ 0 0 4 2 ] 

# % fiaj 3 

/ S i C 1 5nm) /fblT?^Sn«ft^»OCo&JR»ft/AgR»Ji (*Jl 

5 0nm) 4:^-5 ifiES3lfiE««#*ffiStx ? ^ - 7 ffi K T E O & ff t? IE It * 
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<mm> 

•GBiSH : 1T=0. 09 17/im 
*ffiBr?-i7& :6TRtfl4T 
•Kfi/1t7- : 9. OmW 

* IBiU b?rS? :Basic strategy h^rSO 



ft*, Zl©fB»fcfc^T, 6 T ttlEfiffitttf L o w to HlghTJJD, 1 4 T it 12 20 
iltt^H i g h to LoWeS-afc. 

2 fgggfe o fc 0 
[ 0 0 4 3 ] 

* V T* , £©ftf3S«f*£FIB (Focused Ion B e a m = I$-f t 

n77H^, Xfct^SSfafcttWL, I3»g|5^FE-SEM ( « # jfc *f 

xbtem (mmm^mmm) •e«*ift„ 

?OSS, HI 1 (F I BT'h77^SlRllC«liLF E-S EMT'ffigLftl) E*t«): 
5 K, fEfSv-^fitf 6 TOll^tt, ESSBtf S i CiOSSI!'\(J)tl, &t>*fi*Ji© 

- -H , IB ft V - * ft 1 4 T O » ^ K a , E«v-^ft*<6T©»^fcJt'<TE«*tt*' 
Sfit, a « a m if L fc IB S SMc {* , 0 1 2-1 3 fc^t J; 5 K, £firticg|*tf££ 
Lt^Satfaiftf; (v-*gtf6T©*£KB;, IfirtlcS HA^l L T V* ft 

ft 43 , HI 2 fi F I BT^gSl^EWtliLT EMTilLft ( ^ H ) 01 3 tt W 

a©«**fif-3fe (?I) OK^lT'$5 (|130TEMfltt, ^ft^ftWKrffiiltf 

[ 0 0 4 4 ] 

USStfiJ 1 

*j««50nmO3l5rt»**-r**U*-#*-h»*±e,a«»IWJIi:tTZnS- 
S i0 2 $IS65nm, )t®lR1itg^*f§«^tTSiC^iP$10nm, filft^ 
fti^ftSESIi: U T D V D - R E f "J ffl T* * § W E { fc 1 -ejSSft§rt:£1Sl©C o^Slg 
»m ^i?»60n mi Ag£»|^SJ|i)100nm, *i1-*fiHbS!«fllifr 

e:o)ttEfi»#K»L, Ai^f^illotf^x^iflll, ddu-iooo ( 

SS:4 0 5 nm, NA:0. 6 5) * ffl ^ T , Sffiffljfr S> U - tfjfc * HSW L , 7)1-7 50 



Top-Tmp=l. 2 0-0. 6 0 (T) 



lit 1 ] 



10 




,C-CF 3 

o' 
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<mm> 

-ffimmm it=o. 0917/im 

• !2&Y-£S : 6TKtfl 4T 

• i 9. OmW 

• Efitt b^rS? :Basic strategy (S** b^rS?) 



ft*, COEiCfeV^T, 6TUEII1llSlLow to H i g h V h K> . 1 4 T tt IS 
iitt^'H 1 g h to Lowt'^fc. 

Sfc, E»V-dr*» 1 4 T ^©HB«g|5©ff ^S^S ( g IS g tC || 3 ) t\ 6 TO 

2 e a * o fc „ 

[ 0 0 4 3 ] 

Ji^f, COtlSifttFI B (Focused Ion Beam^JK^^t:- 
AtolSB) TF7^Sfi, Xtt^S^lflllCiWWL, H2t8g|5£FE-SEM 

s^an^naii) xstem vmrnLtzo 

% <D m & , 01 1 (F I Bf h77^S^lK«f LF E-S EMT'iiLfci) £ * f J: 
«0iE{tK«J: o TE»*ff»*«hTV^S C # fit ffi T? * fc e 

SSL, SHfttfiiiB UfcKSaUfctt, 0 12-13 fc^T J; 5 ISrtK2Bt*i584 
LT^SCfctfBiBT?tfc (v-*g*i6T(D|^ICtt, i8rtKai*«*4lT^4*> 

ft , HI 2 fi F I B V ¥ %fi [rJ iC W m t T E M V U fc (f X) ? fc t) , 01 3(ii 

moimmzij -o rc mm) o it * h t * s (01 3otem?ib v tnfhwuii*' 
c t * a e t & 0 

[ 0 0 4 4 ] 

ft MM 1 

iSS 5 0 nmOirti^ft^^iJA-t^-hSilt, SBRfflli&IJifcLTZ n S - 
S i 0 2 *IJ6 5 n m, ^tKIi^tt §1 t Lt S i C**?l Onm, W«fb^ 
«9^6ft5ES*tLTDVD-RKfrjfflTftSW3B{t: 1 nSft^ftO C o £ S §g 

(* S ( 6 * /■ ) ?:iJll60nni, A gg|i?:iJfi 1 0 0 n m, 3fcfllS!®ft;S!*JflBfr 
5 ft 5 « M * % )« & « A L T ii I E M it IS S ft ft * ft $ L fc o 

COftEfilfttJfl, ^^Xx-y^X^SOJ-cx^X^ifflgH, DDU-10 0 0 ( 
)2£ft: 4 0 5 n m, NA : 0. 65) * ffl V> T , »«« 6 -tfJt * JH» L , $01/ -7 



Top-Tmp=l. 2 0-0. 6 0 (T) 



Efk 1 ] 




,c-cf 3 
o' 
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» (AW Is-VftHfrbRZ, ¥tijiJfCfe§PfiB) E, S3 IS 10 i& 8St 6 5 . 4MHz, IB 

tt L o w t o H i ght#-ftsn, 0 1 4EiSti54, ISf^^'^^tttt 
H ft f# 5 c £ T- * fc „ 

[ 0 0 4 5 ] 

jt « m i 

»« / S i C (ISl Onm) /ft 1 ?/T*n5ft^ftOC o^Igft ()l3fi60nm 
) / Aggii (JP* 1 50nm) /#BMfcl,^«jS<DiifB3!ttiB88#ftftriiU T 

13 © & ft 7- 33 ii ft fj o it (mmmnc^^r. £ it «j « « * ^ « £ ) . 10 

<fa^#> 

-mmm it=o. 09i7^m 

:8-163giS 

♦ iBH^h^ :Baslc strategy (S^X I-^tv 7 ) 
Top-Tmp=l. 2 0-0. 6 0 (T) 

?oeSliBl 5KStID"e, ES^7-ft9. OmWT"/?^l 1. 6%tl^fi!? 

H ft E * ^ T , IB iS m tt © S ft M 6 ft (1 0 . 5 m wl ^TiBlItttf L 0 w t o 
H i gh*6H i g h t o LowtldS) , V v $ © SB IS / W - v - V y tfi # f» E 

be < ft o c t ^ 68 as -e s c 

£ © ft 33 M f* E , i$a6Tia»'<7-8. OmWT'6 T Y-^Stf 1 4T7-^SgL 
> #*W3fcra*C, C©3ttE«Mt#*FIBTf*S*|RU«:«IBfU, SBiSgPftTEMTH 

E»/<7-8. OmWfCfcftEaaSTtt, M fc S BR »4 I, T V> ft V> C i: 

ft O fc o 

- 73 , HI 2-1 3©i5lLilSrtKaitfJiftt8J:5 4Et/<7-, BP % IB ft /< 7 - 30 
9 . 5mWW±E«k*|B»"ei4, ^7^ff I 5 . 0%*"f@6ft*»ofe. S ft. 9 . 5 m 
W8SttiOE»/<7-TI4, SB 0 / < 7 - © M *p t ff E , ffiiSi^C h 7 y + y^x 7 

- ( h 5 <y * ft n ) ft £ f ii £ # jk to u it c 

[ 0 0 4 6 ] 

nsa>« 2 

ii if 2 5 0 nmOlrtI?:St5* 0 iJ*-#^-Miilc, JifcUTZ r 0 2 

ft » £ 3 5 n m , 7t®lR«fgft#t§«i:bTS i ft jp £ 1 5 n m , Waft^tofrfcftS 
33ISJ1 £ LT D V D - R E^ijffl T 5 ^ SMfBffc 1 •?jS£ft5ffc£W©C o £«§gf*JI (fejR 
* ) ftJPS*560nm, A g f Jft 1 O 0 n ra, *fl-«HM»llia^&ftSffiiB 

/■ ft l« * « if L ft ii IB 9! ft IB ft «t f* ft ft fi£ b ft „ 40 

c©ttiB«»f*E*fL, '^fr xf- <y ? xmrnvn.? j x ? mmmw, ddu-iooo c 

i«: 4 0 5 nm, NA:0. 65) ft ffl V T , SfilHfr 6 U-lfftftSSWL, 

gf5 (A*f I/- If JttfB^6JlT, #K»«Ea6S»fflH) K, SBIS^SS 6 5. 4 M H z , SB 

SiIS6. 0m/sTf8-16MO«*Ellft. 

* © ,ig g , * n fij 7- fg m l it m m s n * s sa £ § sb » / < 7 - k n ft e « ^ r , sa s s 

tt#L o w t o High T*¥-ft*n, m 1 6 E^fcfc 5 ft, S»4->'7 *1$tttSE 
an a ft If § c ft X- § fc o 

[ 0 0 4 7 ] 

JW±©###J&tf^SS0!l©l6£frSx *fgB^© rilxttA/^IlclILt, 3B8S) I eE 
»LTft**«tt*#f *JttH««tfRfr6ft;fc*ia*#U SS F«3 X a fs >% - ft E ffi 50 
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ft&% ±MJi0!l®3EgH£«f ttS-fll*^ttOT?*^T, fl»JA tf ffi§i«tt£ L o w 

t o H i ghEHSf*feOT*ttftV»o 

[ 0 0 4 8 ] 
HffiW 3 

hi i~i 3 <d m Wk <d & m , asrttcsn^fg^b^i/^asv-^Tfeo^ 3 t ~ 4 t 
0 <t 5 * 5® ^ ie » v - * &c a 2 n # is ^ t * ^ c t w m m r* * fc D 

* C T* , 01 5 (a) EStJ:iS;EiXh5fflC«^T, gv-:JM<:ft5B£TEM 

p^o. 02 (t) -ro/jv? < t«sstiiv\ sv-^offla*,esEw±t±s*-a:a 
^ (i«rticaitfj8si4^i«{(Tcf«) * s t u jt««i i -pffiat^feo tn 

^0*£H, i*OESXh5f'; (Ell 7 (a) Cfe^T, KSv-^ftfcJfiJfcSf'TE 

mp^bs) a: , 9 . 5 m w e a -e * 1 4T"v-*K««rta!i*tf*HSftfcff, * 

*JtWT*©E»Xh5^f*ffl^*<:fck:J:»), 15 9 . 5mW8«T?e«*frorfel4 

fc , ftv-*fc«£L«V-»ffiBt©«£*jqiffl a » ft *; y £ ft ft ( 5? y * O E 

* * , * H SS 0fl 7 ffl V IB £1 X h y r >>' W ft fc , fi»J A i£ 0 4 ) ~ V ) ft £ O R £ T? t> , 

ra « o s» s * a » t § c 

•HI 7 ( a ) lcfc'^T> 
•O g?-^BifTELP*/K<t5. 
P) gV-*Si?TEFP«^J<t« 1 
>n ) g7-^B2PwlXliPw2%fi<t«. 

•HI 7 ( b ) fc * V T , 

- ) ftv-*B2PwlXfci;Pw2*/hS<**. 

* ) ft T - * » 2 T E F P /J> S < * § o 
•HI 7 ( c ) IC * V T , 

*\ ) Sv-i'BJfPwlXttPw2t*S<ti. 
h) lT-{rBHTEFPt/hS<t«. 
f- ) g"V-*S2TELP;&>h;*<f3 0 
U ) g7-^Bi!TSLPS^t<t?, 

[ 0 0 4 9 ] 

± 33 # # 09 & tf ^ AS 0!l 1? ii , ftKMtf««fcST*»£*]S!>±tf;fctf, 

ft §0 

0 T* it ft V o 

s tt % m & f s t> © t a: ft v o 

[ 0 0 5 0 ] 

[ « Hi o » * ] 
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[mi] ffisof-f x*o«ii8*^tH. 

( a ) - ft » ft » ^ 

( b ) e»T-^0Wftxy^ifi«-pSESj{S*»O«»«» 

( c ) ib m v - * © ifi i, ^ g -e x « £ * » •? m » » & 
[03] ##ffiii-AoaBS*gs*^-ri2io 

(a) ISSv-^R^S^ffl^ (RFK^) S(fIii©l«l:St 0 

(b) 3T7-^ 4 Tv-**»HLTE«Lfc«£©B£fc#> *IBaBS® 

(c) 6T?-^, 8TY-^lilTilLfc«^OBtI^, R 0\ *|SSBf© 

( d ) 3T7-^, MTT-^imtTESLftS^OBiff, Stf*fi»I^O 
3 4 ft # U ^ ;l/ * m f o 
[0 4] ##0J 1 - B ©iBSKSSSr^-T Ho 

(a) H3«v-^fii:ff^fi^ (R f U ^ ;l/ ) &tfa«*OBBfl5*^^ 0 

(b) 3 TV-*, 4T7-^IiLTgiLfcl^OSiif, *fBi«fl#© 

(c) 6TV-*, 8 T v-*£a^LTs3§l Lftl^OBiflt, *!BilB#CD 

(d) 3 TV-*, 1 4 T v-^%I«tTESLft*^OS4if, &0*IBiSBf£D 
S 4 ffi # U ^ ;l/ * * 1- o 

[0 5] ##«H1 - COESIBS*^tH, 

(a) IBSv-*fttS4fI^ (R F U ^ )V ) atf«i«OB««*t. 

(b) 3TV-*, 4T7-j'*iaLTIE!SLft*&©iliif 1 Stf> *ES«JO 

(c) 6 TV-*, 8 T v-*fcig8!LTa3*Lfc»£<Dff£te#, R t>\ *8BiSH#© 
H * ft * U -< ;l/ Z is f o 

(d) 3TV-*, 1 4 T V-*£a^LTIfi§iLfc«§£©W£fB^, &tf*fB»B#© 

[06] #€«l-DtDI3®S*^^f0o 

(a) ffiiv- * ft £ (RFK;W atf«9U80B8«*^-r 0 

(b) 3TV-*, 4 TV-**31ttLTKSLfc*£©B£M, Rtf, *IBS|B#CD 

(c) 6TV-*, 8 T V- * £3SSe UTIBSS Lfc^^Off £ fg Sf , Rtf, *fBS|B$© 

(d) 3 T V - * , 1 4 T^-i/^HLtffiiLfci^CSifl^, R * IB it B# © 

[07] p i t # $ jg £ n ft « iUc ft If 5 ft 5 * - * © $ m 0 0 
[08]SPt©*D*L©IB«S««l^iJBJ!Ti)fca6®0o 
( a ) S»^U©8HS««8 
(b) SPSW D ©!Bi8«ffi 

[09] ##M2K*^T, 7yK8tP i t i^igiSnftESSIiSIfiifreHiLft 

[01 0 ] # 49 09 2 tc ft v> T , ^;b-7*lcP i t # B £ ft ft IB S g|3 * £ « fj 6 4 

[0 1 1] #«fl3CEiV-irft*t6TO|#CO^T. ft I S ii « ft £ F I B T h 5 V 
tJifoKWMLF E-S EM?IKLftR, 
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( a ) flBftffi*M$Lfcl3 

(b) *tR&®*mmLit® 

imi 2] #*«30EiT-*Stfl 4TOi^CO^T, ft IE ® « f* £ F I Bffg 
7? ft fc « m L F E-S EM?iSLftB. 

[mi 3] ##0!l3©E«V-*fttfl 4TO|^ICO^T, ftSES^fr^ F I B t h 7 
y^^lqJjC^JBftF E-S E MT?illft|o 

[HI 4 ] Hifi6fi»Jl<OJl£fB8»{*k:8HS*ff^fc*^O^y^, R Xf X "? - X B t T - 7 
BP © B 4 ft U ^ ;!/ * m tB o 
[01 5 ] J± R $J 1 O ft 15 ft W I* fc 12 Si * ff o fc « £ © i> - «y * , R Xf X ^ - X » t V - * 

[0 1 6 ] *««!2©}KIB»«#fcE»*fT-3fcl|£0S>'y*, & 0 X ^ - X flS fc V - * 

[017] ##0IJ 3 Tffl^fc 32KX h 5fj;tiStH. 

( a ) ISOEIXh7f^ 

( b ) m <D f E ft X h 7 T 5> 

( c ) H K flfi © IB m X h 7 r v 1 ' 

Mark Length V-^ft 
T « * ? a 7 2 

R F L e b e 1 ( V ) RF (»ti«) MiV 
Modulated amplitude SlSft 
Un r e c ;fc32ilB#©W£{i^ (RF) U ^ ;U 

Top ^ - 7 ?0 £ IE SS L /c i$ © « * ff £ ft ^ 1^ ;b (BP^X^-Xgp) 
Bo t t om v-*5»J*|B«Lfe8#©*/hS£«*l/''<^ (BP^v-^gR) 
MA. (Top-Bo t t om) /T o p TiflSnSiiS 
TimeO. 5 (/i s/d i v) II (1^'JO. 5Y^?D#) 
A SJpjSft»6B»-r*5> K X tt SOI/ - 7 © Sfi ^ 

Pit U-lfttoAtftffafcttjgfcgJBLfcaBS'r-* 
Bump U-1ftt©A*f#lflJfc£J&b;fcaB8v-* 
S u m 

Beam Pos i t i on ( fi m ) If — A & ■ ( V - £ 4> © If - A tfJ © X U 

ft) 

From Sub, Land SgcfNfr 5 7 > KEft 
From Sub, Groove £ « fj ? ;1/ - 7 IB » 
No Bubble SliL 
Bubble SPfWD 

( N ) ^ » 1R m © m W 0 . 8 5 2 5 X <Di§a 
(W) X $ « i$, © US 1 . 8 5 2 5 A<Di^ 

o / T w S> y * 
Pwl 

P w 2 * FA/W- 
P r 

t e f p mmmmfribftm^frxiL-FvmmzvtDmm 

TSFP Sf ^FI*^5fel^;^u±«ilTOfl 

t emp mm^mf)^^ n ^^jixiir >o mm ^^<d mm 
t s m p smmmfr fr^^fr xiL±*) mm zr-vm® 
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